Abstract. Linear codes are considered over the ring Z 8 +uZ 8 , a non chain extension of Z 8 . Gray maps, the complete enumerators for these codes are defined and MacWilliams identities for the complete enumerators are obtained.
Introduction
Since the discovery that non-linear binary codes can be viewed as linear quaternary codes there has been enormous interest in codes over the ring Z m of integers modulo m and finite rings in general. Especially after the appearance of [5] , a lot of research went towards studying codes over Z4. Later the results were generalized to many different types of rings.There is a vast literature on codes over Z4 and their applications. For some of the works done in this direction we refer to [1, 3, 4, 7, 9, 11] and the references there in. There are also some work on the codes over the ring Z 8 , such as [2, 6, 8] .
In this work, we study codes over the ring Z 8 +uZ 8 in this work. It turns out that this ring is also a non-chain, commutative ring of size 64 but with characteristic 8. The ideal structure turns out to be very similar to that of Z 4 
0, 2 , 4 , 6 , 2 , 2 3 , 2 5 , 2 7 , 4, 4 2 , 4 4 , 4 6 , 4 , the Lee weight was defined in [12] as shown in Table 1 . Throughout the paper we will use the notation w L to denote the Lee weight on Z8+uZ8, as well as Z8.
The Dual, the Complete Weight Enumerator and MacWilliams Identities
The Dual of Linear Codes over Z 8 +uZ 8 First define the Euclidean inner product on (c) n by taking 8 .
We are now ready to define the dual of a linear code C over Z 8 +uZ 8 : Definition 4 Let C be a linear code over Z 8 +uZ 8 of length n, then we define the dual of C as
Note that from the definition of the inner product, it is obvious that C ⊥ is also a linear code over Z 8 +uZ 8 of length n. Since Z 8 +uZ 8 is a Frobenius ring we also have|C| · |C ⊥ | = 64 n . We next study the MacWilliams identities for codes over Z 8 +uZ 8 .
The Complete Weight Enumerator and MacWilliams Identities
Let Z 8 +uZ 8 = {h 1 , h 2 , . . . , h 64 } be given as {0, u, 2u, 3u, 4u, 5u, 6u, 7u, 1, 1+u, 1+2u, 1+3u,1+4u 8 . In the last part, the complete weight enumerator is considered and the MacWilliams identities for the complete enumerators are obtained.
